Effect of hypoxia on 1,3-bis(2-chloroethyl)-1-nitrosourea cytotoxicity in 9L cells.
The cytotoxic effects of 1,3-bis(2-chloroethyl)-1-nitrosourea (BCNU) on 9L rat brain tumor cells were studied under oxic and hypoxic conditions. Acute hypoxia was produced by gassing exponentially growing monolayer cells with 95% nitrogen/5% CO2 for 2 h, after which cells were treated with graded concentrations of BCNU for 1 h. Cell survival was assayed with a colony forming-efficiency assay and the extent of DNA cross-linking was measured with the alkaline elution assay. BCNU was more cytotoxic to hypoxic than to oxic cells. There were far more interstrand cross-links formed in hypoxic than in oxic cells, and the number of cross-links could be measured readily in hypoxic cells at very low concentrations of BCNU. This allowed cell survival and cross-linking to be compared at the same dose levels, a correlation not possible for oxic cells in which cross-links are not measurable at low doses. The total intracellular levels of glutathione were lower in hypoxic cells, but the reduced glutathione levels may not be related to the enhanced cell kill because survival of oxic cells treated with BCNU was not affected when cells were depleted of glutathione with buthionine sulfoximine. These results indicate that the additional cell kill produced in 9L cells under hypoxic conditions is related to increased cross-link formation.